Objective: The aim of this study was to evaluate the surface hardness of hybrid ionomer with different curing times (20, 30, 40, and 50 seconds).
Introduction
Hybrid ionomer or resin modified glass ionomer cement was an important improvement in glass ionomer technology that has influenced dentistry for children. 1 In hybrid ionomer, water-soluble methacrylate-based monomers have been used to replace part of liquid component of conventional glass ionomer cement. in attempt to improve mechanical properties, decrease setting time, and reduce moisture sensitivity of glass ionomer materials. 2, 3, 4 Hybrid ionomer were used for restorations on low-stressbearing areas and recommended for patients with high risk caries more esthetic than glass ionomers due to the resin content. 2, 5, 6 Hybrid ionomer setting reactions were by the acid base reaction between Fluro aluminosilicate glass powder and acid liquid and polymerization reaction with chemical activator or beam. 7 The degree of polymerization of hybrid ionomer influence their mechanical properties, solubility, dimensional stability, color change biocompatibility and success rate of these restorations. Factors affecting the polymerization including composition, color, thickness, shape, size, light intensity, wave length, and exposure duration. 8, 9 Inadequate irradiation in the material will result in hardening of the outer layer sole and produces soft layer at the bottom of the material. 10 In theory, the standard time of irradiated on material was 20 seconds in 2.0-2.5 mm thickness. 6 One of the important properties of restorative materials was the surface hardness. 10 Hardness can be defined as the resistance of a material to the surface of the permanent indentation and penetration. 6 The aim of this study was to evaluate the effect of curing time on surface hardness of hybrid ionomer.
Methods
This was an experimental laboratory study with posttest only group design. Totally twenty-four disk shape hybrid ionomers (Fuji II LC) specimens with a diameter of 5 mm and 2 mm in thickness were prepared and divided (n = 6) according to different curing time as Group 1 for 20 seconds; Group 2: 30 seconds; Group 3: 40 seconds; and Group 4: 50 seconds.
Polimerization was done using halogen light cured unit (LITEX 68A, Dentamerica, USA). Then All samples were immersed in distilled water under 37 0 C temperature for 24 hours as initial treatment before the surface hardness test. The surface hardness test using Vickers Hardness Tester machine (Future-Tech FM-800, Jepang) with load 50 gf for 20 second. The data were analyzed by One Way ANOVA.
Table 1. Composition hibrid ionomer (Fuji II LC)

Results and Discussion
From these results saw an increase surface hardness values in each group. The longer the exposure, the hardness is increasing. The results were showed in table 1 In this study, One Way Anova analysis showed p value= 0.000 which means there is a significant difference (p < 0.05) between groups. These means that curing times have effect on surface hardness of hybrid ionomer.
Longer curing time will make surface hardness increased. Previous study Agustantina (2007) reported that the longer the exposure time (20, 40, and 60 second) in all voltage of 200, 210 and 220-volt lead to an increase of resin modified glass ionomer cement's surface hardness. These was due to the long exposure time would result in increased energy light required to activate the initiator for the polymerization process thus the surface hardness will be increasing. 12 During hybrid ionomer setting, bridge was formed between the aluminum salts Al+ 3 ions Ca+ 2 and acid groups in the polymer and then followed by acid-base reaction after the polymerization process until the hardening process. 5, 11 In addition, HEMA (Hydroxyethyl methacrylate) and copolymer contained in the liquid can promote cross-linking reaction between methacrylate groups as resulting harder surface of hybrid ionomer.
As known, there are four types of light sources used for the polymerization in dentistry, which are Quartz Tungsten Halogen (QTH), Light Emmiting Diode (LED), Plasma Arc Curing (PAC), laser argon. 11 Commonly, QTH lamps with wavelengths 450-490 nm was used in dentistry. 6 This study used QTH light curing unit with wave length 350-520 nm. Parisay et al 8 stated that surface hardness of materials that cured with QTH light source were higher than LED light source.
Conclusions
In this study, it can be concluded that curing times (20, 30, 40, and 50 seconds) affected surface hardness of hybrid ionomers.
